Three Egyptian sheep populations, collected from three geographically isolated regions namely Siwa, El-Dakhla and El-Farafra oases of the Egyptian western desert, were investigated using six polymorphic microsatellite markers and electrophoretic protein by SDS-PAGE. Six polymorphic microsatellite markers and electrophoretic protein were used to reveal that the genetic diversity, conduct genetic structure and assignment of microsatellite. The results indicated that; one hundred and five alleles were detected; 34 are common alleles and 71 specific alleles across six loci (67.62%). Thirteen specific alleles for Siwa sheep population ranged from 1 to 5. Also, for Dakhla sheep population 21 alleles ranged from 1 to 8. While 37 ones were obtained in the case of Farafra sheep population ranging from 1 to 14. When the heterozygotsity is high we will have the highest effective number of alleles (ENA) and the expected heterozygosity (gene diversity). The highest ENA was 10.29 for BM1314 when HE was 0.94, while the lowest ENA was 2.22 for BM8125 when HE was 0.58 with El-Dakhla sheep population. The protein profile for 33 sheep population samples collected from three different regions, Siwa had 20 protein bands that MW ranged from 17 to 269KDa. At the same concentration of protein and molecular weight, the band's volume or intensity values changed from sample to other. The homogeneity of individual Siwa samples was 30%. ElDakhla population had 23 protein bands that ranged from17 to 283KDa. The heterogeneity's El -Dakhla population was 74%. While, Elfarfra populations varied in electrophoretic protein pattern, it had 21 bands that ranged from 17 to 252 KDa. The homogeneity percentage was 24%. Finally, protein profile can be used as a marker depending on the presence or absence bands, band intensity, molecular weight and relative front values.
INTRODUCTION
In recent years, the genomic studies of Egyptian genetic resources of livestock became one of the urgent issues, for maintaining about the rights royalty of Egyptian local breeds through using molecular level analysis.
Sheep are distributed in different regions of the world; in Egypt, it is considered one of the most important resources of red meat. Sheep represent an income source in many countries (Anous, et al., 2008) . Sheep breed in Egypt had many types, which were divided into Rahmani, Ossimi, and Barki depending on some features such as the production of meat, dairy and wool, and the number of sheep exceeded about 4 million heads (Galal et al., 2005) . Simple sequences repeat (SSR) markers are useful method to determine the genetics relationships and morphological traits within and between the native sheep breads (Chen et al., 2009; Ibrahim, 2010; Visser et al., 2011 and El-Sayed et al., 2016) . Simple sequence repeats and proteins electrophoretic techniques have been increasingly used to as markers to characterize the genetic variability between and within populations and allowed to these methods to determine the genetic diversity (kayali et al., 2012 and Thiruvenkadan et al., 2014) . Microsatellite markers were used to show the genetic variability and interbreed difference of individuals. Also, studying genetic diversity of local livestock genetics resources help for providing genetic enhancement and increasing diseases tolerance (Ozerov et al., 2008 and Glowatzki-Mullis et al., 2009) . Polymorphic microsatellite as a marker was used to study the diversity of genetic relationships and population structure between Bulgarian local sheep breeds (Hristova et al., 2014) . Electrophoretic techniques can be used to differentiate and identify between some treated animals meat samples, which was taken some factors into consideration like physical and chemical properties (Montowska and Pospiech, 2007) . SDS-PAGE methods as comparison tools between sheep and goat species, salivary proteins was analyzed into 12.5% of liner polyacrylamide gel to understand the biological function of salivary proteins and its role in feeding behavior (Houle, 1989 and Lamy et al. 2008) .
The main target of this study was aim to characterize and identify a number of molecular markers that influence on local Egyptian sheep, through determining the degree of polymorphism and genetic diversity between three Egyptian sheep populations, which was gotten from El-Farafra, El-Dakhla and Siwa oases. This objective is projected to employ the detected markers in marker assisted selection in sheep flocks to result in an increase in sheep population numbers and to aid in the national economy of Egypt.
MATERIALS AND METHODS

Sample collections:
Blood samples were randomly collected from fifty-two sheep belonging to three different regions in Egypt. The number of samples for each population were 21 El Farfra, 16 El Dakhla and 15 from Siwa oases. Five ml of venous blood were collected from each animal in sterile tubes having Na 2 EDTA as anticoagulant. Plasma samples were gotten from all fresh blood samples, through cooled centrifugation for 20 min at 4000 rpm and stored in separated test tubes at -20 o C until analysis, as recommended by Mwacharo, (2002) .
DNA Extraction and Microsatellite Markers.
Fifty-two samples of blood Egyptian sheep were used in the study. DNA isolation by the salting out method according to Sambrook et al. (1989) . Six microsatellite primers pairs were used in this study and detailed information on these markers are presented in Table (1) . The microsatellite primers were chosen based on the polymorphism degree and the covering of genome as that recommended by the Food and Agriculture Organization (FAO, 2004 and .The PCR reaction was done according to El-Sayed et al., (2017) .
As given in table (1), the details and characteristics of microsatellite markers used for the genetic analysis in our study are shown. As a locus name, flanking sequences, chromosome number, annealing temperature and allele range in base pairs. Preparation of polyacrylamide gel, electrophoretic conditions, staining with Coomassie blue and destaining gels were done according to Laemmli (1970) .
Statistical analysis:
Gels were visualized and scored with Alphaimager 2200 software Version 4.0.1. All scored microsatellite data employing the Arlequin 3.11 software package after data conversion using CONVERT program. POPGENE software package (Yeh et al., 1999) calculation of the allele frequencies; observed the expected number and an effective number of alleles (Kimura and Crow, 1964) . Phoretix-nonlinear dynamics software analysis was used to calculate the proteins on gel electrophoresis depend on the staining, measure the distance of migration as well as that of the tracking dye. The intensity value for each protein band was calculated depending on the sum of the peak height/intensity levels of the band and represented as a relative comparison. According to Sneath and Sokal (1973) , gel images were analyzed by constructed tree depending on Unweighted Pair Group with Arithmetic Mean (UPGMA) phylogenetic method.
RESULTS AND DISCUSSION
One hundred and five alleles were detected, the allele numbers were higher than those reported by ElSayed et al., (2016) who a found a total number of alleles was 42 across the 10 microsatellites markers in two goat populations which, located in El-Farafra and Siwa Oases.
Also, El-Sayed et al., (2017) reported that the total number of alleles was 32 a set of six microsatellite markers with three breeds and one population; Baladi, Zaraibi, Damascus and Farafra genotypes. While, the allele numbers were lower than those reported by ozerov et al., (2008) out line that in all, 233 alleles were found across the 20 microsatellite loci and the number of alleles at the locus varied from 6 (OarCP34) to 17 (BM4621, CSSM31, and OarFCB304) with an average value of 12 in sheep of the four Kazakh breeds. Ibrahim et al., (2010) reported that number of 119 alleles across 31 SSR loci in three sheep populations was identified from three breeds Balkhi, Hashtnagri and Michni.
Results revealed thirty four are common alleles and seventy one specific alleles across six loci in three sheep populations (Siwa, Dakhla and Farafra). Ibrahim et al. (2010) reported that three sheep populations shared a considerable number (76%) of alleles. A total number of 91 alleles were participate among the three breeds;o Balkhi, Hashtnagri and Michni sheep with a mean of 2.9, ranging from 0 (OarCP38) to 6 (OarFCB304). Also, ElSayed et al., (2017) reported that total of 27 common alleles were detected versus six microsatellite loci overall genotypes for Baladi, Zaraibi, Damascus and Farafra.
Regarding specific alleles, a total number of 71 out of 105 alleles (67.62%) were noticed overall loci for the three sheep populations. While El-Sayed et al., (2016) detected that a total of 20 out of 42 alleles (47.62%) were detected overall loci (10 microsatellite loci) in two goat populations located in El-Farafra and Siwa Oases. ElSayed et al., (2017) also reported that a total of 5 out of 32 alleles (15.63 %) were noticed in overall loci for Baladi and Farafra goats, 2 specific alleles were observed in Baladi breed while 3 ones were obtained in the case of Farafra goat population. For Siwa sheep population 13 alleles ranged from one in BM757 to 5 in BM827 and 21 ranged from one in BM757 to 8 in BM827 for Dakhla sheep population specific alleles were observed, while 37 ones were obtained in the case of Farafra sheep population ranged from one in BM8125 to 14 in OarHH47. Ibrahim et al. (2010) reported that Michni carried 12 unique alleles, whereas Balkhi (BM1329) and Hashtnagri (OarFCB304) carried one each across all loci, BM1329 was the most mutated locus, yielded three unique alleles in Michni population, Among others loci, BM8125, HUJ616 yielded two unique alleles, BM1824, MAF65, OarCP38, OarFCB20 and YMS1 yielded one unique allele each in Michni population. El-Sayed et al., (2016) detected that Farafra goats 8 specific alleles with a mean value of 0.8 while 12 were obtained in Siwa goat populations with a mean of 1.2. El-Sayed et al., (2017) reported that the number of alleles ranged from 3 (loci TGLA53, McM527 and CSRD247) to 6 (locus BM6444) in Baladi goat breed. While, Zaraibi goat breed ranged from 2 (locus TGLA53) to 5 (locus TCRVB6) and from 1 (locus CSRD247) to 4 (locus ETH10) in Damascus goat breeds and from 2 (loci BM6444 and TGLA53) to 6 (loci TCRVB6 and ETH10) in Farafra goat population.
Consequently, these specific alleles would be utilized as population fingerprint even one allele for one locus. The obtained results showed that all specific alleles detected in Siwa, El-Dakhla and El-Farafra sheep populations were observed in all markers with the exception of BM1314 and OraHH47 in Siwa and ElDakhla sheep populations, respectively.
Allele frequencies in Siwa sheep population per locus ranged from 0.067 (for OarHH47 in allele 64) to 0.400 (for OarVH72 in allele 60). While, in El-Dakhla sheep population ranged from 0.039 (for BM1314 in allele 133 and 172) to 0.385 (for BM8125 in allele 78), Also, in El-Farafra sheep population ranged from 0.024 (for BM757 in allele 210) to 0.175 (for OarHH47 in allele 49) as shown in table 2. In Hashtnagri sheep the frequency of null alleles ranged from 0.017 (BM1329) to.959 OarCP38 and in Michni population null alleles were found at highest frequency at six loci ranged from 0.001 (BM8125) to 0.830 (ILSTS5) by (Ibrahim et al., 2010) . El-Sayed et al., (2017) reported that the highest allele frequency for overall loci was 1.00 for allele 244 at locus CSRD247 in the case of Damascus goat breed and the lowest one was 0.0500 associated with Farafra goat population at locus TCRVB6 (for alleles 210 and 240). 186, 190, 194, 198, 202, 206, 218, 222 230(0. When the heterozygotsity is high will have the highest of the effective number of alleles (ENA) and the expected heterozygosity (gene diversity). The highest ENA was 7.54 for BM827 when HE was 0.90, while the lowest ENA was 3.38 for OarHH47 when HE was 0.73 with Siwa sheep population. Also, the highest ENA was 10.29 for BM1314 when HE was 0.94, while the lowest ENA was 2.22 for BM8125 when HE was 0.58 with El-Dakhla sheep population. However, the highest ENA was 7.11 for OarHH47 when HE was 0.92, while the lowest ENA was 2.46 for BM8125 when HE was 0.63 with El-Farafra sheep population. this means that the highest in heterozygotsity with El-Dakhla sheep while, the lowest hetergygosity in Farafra sheep populations as shown in Table ( 3). El-Sayed et al., (2016) detected that the effective number of alleles varied from 1.65 (SRCRSP8) to 3.24 (SRCRSP9) with a mean value of 2.19 in Farafra goats and varied from 1.60 (SRCRSP23) to 3.85 (OarFCB48) with a mean value of 2.60 in Siwa goats.
Means of observed heterozygosities were 0.09, 0.16 and 0.17 in Siwa, Dakhla and Farafra sheep populations, respectively. While, means of expected heterozygosities were 0.81, 0.79 and 0.80 in Siwa, Dakhla and Farafra sheep populations respectively. Values of the observed heterozygosity were lower than that reported by OZEROV et al. (2008) while, higher than the mean of expected heterozygosity for four sheep breeds: Degeres Mutton-Wool, Kazakh Arkhar Merino, Kazakh Finewool, and Edilbaev. The values were lower than the mean of observed heterozygosity, while it was higher than the mean of expected heterozygosity for the four goat genotypes (Baladi, Zaraibi, Damascus and Farafra) by El-Sayed et al., (2017) . These positive values indicate heterozygote deficit with a mean Fis value of 0.817. Marini et al., 2014 reported that a positive Fis value indicates an excess of homozygotes, while a negative value shows deficit in homozygotes.
When the observed heterozygosity was highest the FIS and FIT were lowest. The highest Ho was 0.47, 0.45 and 0.63, while the lowest FIS and FIT was 0.3542 and 0.4374 for the same locus OarHH47 with Siwa, ElDakhla and El-Farafra sheep populations, respectively. While, the lowest in the observed heterozygosity the highest in FIS and FIT was 1.000 in BM1314 locus.
FST ranged from 0.0796 in BM1314 to 0.2378 in BM8125 with mean of 0.1330 which was higher than Gyr breed. (Fst of 0.02) in fehr and fekr breeds are moderately differentiated Fst of 0.078 and 0.112 respectively, Zackel breeds showed relatively little genetic differentiation compared to the mean Fst value of 0.097 as reported by Neubauer et al., (2015) . According to Hartl and Clark (2007) , moderate differentiation Fst ranged from 0.05 to 0.15.
The mean Fit and Fst values of 0.841 and 0.133, respectively were measured by the degree of differentiations within and among breeds. The mean of Fit was higher than those of Baladi, Zaraibi, Damascus and Farafra goat genotypes with the mean Fit of 0.767, while, the mean of Fit was lowest than that reported by El-Sayed et al., (2017) . Cluster analysis based on Nei's genetic distance indicated that the studied populations formed two main groups. The 1st group included El-Dakhla and Siwa and the 2nd group harbored El-Farafra as illustrated in diagram (1).
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of three sheep populations produced by UPGMA clustering based on Nei's genetic distance using 6 microsatellite loci.
Protein Electrophoretic
Protein electrophoretic profiles SDS-PAGE of whole sheep samples were collected from three geographically isolated regions namely Siwa, El-Dakhla and El-Farafra oases in the Egyptian western desert. Comparative study was performed between thirty-three samples of three sheep populations under study, the experiments were carried out by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) technique as shown in figures (1,2and 3) . The intensity value for each protein band was calculated depending on the sum of the peak height/intensity levels of the band and represented as a relative comparison.
1-Siwa population
Twenty protein bands with molecular weights ranging from 17 to 269 kDa were observed in the protein profile of Siwa as shown in Tables (4 and 7) and Fig (1) .
These bands were distributed on the gel in a range of Rf: from 0.056 to 0.934. The results revealed that the protein pattern showed 6 monomorphic bands by 30% homogeneity. Table (4) exhibited the presence and absence of the protein bands in all of Siwa population samples. Also, table (4) had the level of bands intensity, which was useful to differentiate within and between samples. At the same concentration of protein and molecular weight, the band's volume or intensity values were changed from sample to other. For instance, at the molecular weight of 180 kDa. the highest value of intensity was 1694 in lane 1 while the lowest value was 568 in lane 10. The heterogeneity within Siwa population samples was 70%.
2-El-Dakhla population.
The electrophoretic protein pattern of individuals of El-Dakhla population is showed in tables (5 and 7) and Fig. (2) . Total number of protein bands were 23, which distributed along of gel in ranging from 283 KDa at Rf 0.037 to 17 KDa at Rf 0.850. Protein profile has17 polymorphic and 6 monomorphic bands by 74% of heterogeneity. Intensity bands were calculated and the highest value was 5920 in lane 11 and the lowest value was 3881in lane 8 at the same molecular weight 76 KDa. Also, El-Dakhla,s protein profile has some specific bands which may be used to distinguish this population, for instance, protein bands at molecular weights 196, 164, 127,96, and 17 KDa were presented in all of El-dakhla samples. The results also revealed that molecular weight at 214 KDa was vanished in all of ElDakhla samples, except one sample (L3). Molecular weights at 108 KDa were appeared in two samples while disappeared in the rest of samples. Electrophoretic profiles of sheep population's proteins have been reported by Montowska and Pospiech, (2007) . Also, Lamy et al. (2008) . reported that the difference between two species (sheep and goats) by protein electrophoresis were present only in Lane 6 and Lane 7 respectively. Also, the molecular weights 89, 41, 37, 28 and 25 with Rf 0.390, 0.574, 602, 664 and 690 respectively, were absent in all of samples of El-frafra populations. On the other hand, the band of molecular weight 33 KDa at Rf 0.620 was presented in all of samples except lane 6. Also, band 17 KDa at Rf 0.906 was exist in all samples except two samples lane 8 and 10. At the same amount of injected protein concentration, the intensity of bands was the highest compared with the other populations. So, the highest value of intensity was 7549 at 33 KDa. while the lowest value was 22 at 18 KDa. as shown in Table ( The Dendrogram illustrated the genetic relationship and similarity value among populations under study. average similarity between the El-farfara and (El-Dakhla and Siwa) populations was 0.40. While, the similarity index between El-Dakhla and Siwa was 0.43. The similarity index within Siwa, El Dakhla, and El-Farfra populations were 0.72, 0.63 and 0.66 respectively. This may reflected a higher degree of inbreeding in both the ElDakhla and the Siwa populations compared to the Elfarfara. The dendrogram of sheep populations was divided into two groups; the first one represented the El-farfara, while, the second represented the El-Dakhla and Siwa populations. The first one divided into two subclusters the first subcluster contained three samples of El-farfara while the second contained the rest of the samples. El-Dakhla Dendrogram divided the samples into two clusters, the first one had three samples while, the second divided into two subcluster which contained about the rest of samples. The Siwa Dendrogram divided the samples into two clusters. The first one contained about one sample while, the second one divided into two subclusters, the first had about one sample but the other one divided into sub subcluster which involved about the rest of samples. Our results are in agreement with kayali et al., (2012) who stated that the Dendrogram of Similarity values could be used as a analysis tool by protein electrophoresis and molecular markers between two strains of sheep. 
CONCLUSION
Our results revealed that using microsatellite and protein markers were approximately similar, whereas the protein reflects the gene expression. Finally, we are recommended for more studies about the new valley ElKharga, El-Dakhla, El-Farafra and Siwa oases, which located in the Western Desert, are especially for being geographically isolated regions. Also, based on the previous results, we were concluded that the electrophoretic is one of the important and sensitive methods, which may be employed for identification and characterization of both plants and animals. So, proteins, which were separated by the SDS-PAGE method, were (i) presence of specific protein bands, (ii) disappear of protein bands, (iii) variation in the number and the level of bands intensity. In general, the specific alleles of microsatellite and specific bands of protein profiles can be utilized as fingerprinting markers for sheep populations. We suggest, apply the present work at a wide genome to scan and analysis using more recommended microsatellites covering sheep genome, which could be utilized in further work on biodiversity within breeds and species.
